SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al. 

Appl.No.: Unknown Atty Docket: ABIOS.041 A 



100 



102 



104 



L 



106 



REACTION 
COMPONENT 




SEPARATION 
COMPONENT 




DETECTOR 







FIG. 1A 



^110 
Sample fragments 



116 



114 



Controller 



^120 ^130 
126 



^■5^-120 



^132 



35^120 



Detector 




Readout 
electronics 





■122 



128 



FIG. 1B 



^150 



Controller 

^160 



140 




144 



Detector 




Readout 
electronics 





-152 



68 



FIG. 1C 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

AppL No,: Unknown Atty Docket: ABIOS 041 A 





Controller 










170 


Input 


Detector 


Output ^ 


J 

174-^ 








^176 



FIG. 2A 




Input intensity 

FIG. 2B 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 

DETECTOR 
Oldham et al 

AppLNo,: Unknown Atty Docket: ABIOS.041A 



r 



106 - 

105 



'% 10* 
0 



To 103 
c 
o> 
"th 

^ 102 

E 

CO 

^10' 



10° - 



204 



Detector 

— 1 1 




Controller 






170 



Weak 
signal 



Strong 
signal 



■206 



212 



210 



72 



202- 



200 



J 



FIG. 3 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 

DETECTOR 
Oldham et al. 

ApplNo.: Unknown AttyDocket: ABI0SM4IA 



r 

k — 



222 



220 



Dynamic range 



r 



224 



N, 



low 



high 

Detector output N 



FIG. 4A 



Sample 



236 



Input 



230- 



weak 



Controller 



Detector 
at 

first configuration 



172 



170 



Output N^eak>N|o« 



232 



FIG.4B 



Sample 



Input 



230- 



Strong 



236 



Controller 



Detector 
at 

second configuration 



172 



170 



Output N3,,,„g < N,,g, 

^234 



FIG. 4C 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

ApplNo.: Unknown AttyDocket: ABIOS.041A 



246a- 



1 i 1 i i i- 



254 



246b 



1—L 



250 



'J 



252 



t=ti N=N1 



i i i i i i 



T r 



254 ! 



252 



t=t2, N=N2 



illiii 



1 r 



l—C 



254 ti: 



•252 



t=t3, N=N3 



—246c 
-__^44 



^40a 

FIG. 5A 



242 



240b 



FIG. 5B 



240c 



FIG. 5C 



Illiii 



LI 



11 r 



254 



252 



t=t4, N=N 



240d 



FIG. 6D 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

Appl.No.: Unknown Atty Docket: ABIOS.04JA 




Integration time T 



FIG. 6A 



272 ^ ^ 

^ Start ) 



274- 




r 




Obtain first exposure at T1 


276- 




r 




Obtain second exposure at T2 


280- 







Adjust exposure value from one 
exposure to the other exposure's 
scale 



282 t 

^ Stop 



FIG. 6B 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

ApplNo.: Unknown Atty Docket: ABIOS.041A 





O 

CO 




SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al. 

AppLNo.: Unknown Atty Docket: ABIOS.041A 



^300 





SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

ApplNo.: Unknown Atty Docket: ABIOS.041 A 




SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al. 

Appl. No.: Unknown Atty Docket: ABIOS.041 A 



364- 



370- 



360 

36; 



start ) 



I 



Obtain first output at V1 



366— ^ I 



Obtain second output at V2 



I 



Adjust output value from one 
voltage to the other voltage 
scale 



stop ) 
372 

FIG. 9B 




FIG. 9C 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham etcU. 

Appl. No.: Unknown Atty Docket: ABIOS.041 A 



-400 



412 




410- 



402- 



406a ^ 406b- 

FIG. 10 



^supply ^' 


A ^ I 




; ^416b \ 



420 




M04^ ^ 



422 



442 



432 



DAC 



434 



HV 
supply 



Sample 






r 



Intensifier 



440- 



436 



Z7 



Controller 



430 



J 



CCD 



444 

U 



FIG. 11 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al. 

Appl.No.: Unknown Atty Docket: ABIOS.041 A 



450- 



458a 



452a- 



454 

Sam ple | 



IstPMT 
at VI 



460a. _ 
466a->^ V 



464a 
462a ^ 



Sample 
parameier 



470 



474 



476, 



456 



454 



2ncl PMT 
atV2 



452b- 



458b 



466b 



460b 



vA 

464b 



462b ^^'"P'® 
parameter 




FIG. 12A 



Sample 
parameter 



480 



484. 



490- 



Sample 



486 



7 



PMT 



482- 



492- 



Dynode output 
(Gain G1 < 62]^ 



Anode output 
(Gain G2) 



Scale 



FIG. 12B 



SYSTEM AND METHOD FOR EXTENDING DYNAMIC RANGE OF A 
DETECTOR 
Oldham et al 

ApplNo,: Unknown Atty Docket: ABIOS.041 A 



r 




O 
CM 



Measured intensity 



o 
o 
in 



in 



in 



















c 




o 




osit 






Q. 








Arra 





















Signal intensity 



in 



CM 

T— 

in 



CD 
CM 



CM 

in 



CM 

in 



c 
.9 

o 

Cl 
CO 



Measured intensity 




o 

CO 

m 



CO 
CO 

in 



CM 

5) 



u 
o 

Q. 
C 

o 

0) 
(0 

o 

to 
o 



8 

CO 



00 
CM 

in 



^ CM 



J 



C 

o 

o 
a 



Analyzed signal intensity 



